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(54) AIR ELECTRODE FOR FUEL CELL AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the air 
utilization factor by forming an electrode of a gas 
diffused layer and catalyst layers formed on the 
surface of the gas diffused layer, and forming the 
catalyst layer of conductive grains, water repellent 
grains, high molecular electrolyte, main catalyst and 
auxiliary catalyst. 

SOLUTION: A hydrogen electrode 11 and an air 
electrode 12 of a fuel cell 1 are respectively formed of 

» 

a gas diffused layer 14 and catalyst layers 15, 16 
formed on the surface of the gas diffused layer. The 
catalyst layer 16 of the air electrode 12 is formed of 
carbon black as conductive grains 160, PTFE as 
water repellent grains 163, positive ion exchange 

resin as high molecular electrolyte 164, granular platinum as main catalyst 161 and 
vanadium oxide as auxiliary catalyst 162. The catalyst layer 15 of the hydrogen electrode 
11 is formed of carbon black as conductive grains 160, granular platinum carried by the 
carbon black, PTFE as water repellent grains 163 and positive ion exchange resin as high 
molecular electrolyte 164. The gas diffused layer 14 of the electrodes 1 1 , 12 is formed of a 
carbon fiber plate formed by laminating carbon fibers 140. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the air electrode for fuel cells characterized by being the air electrode for fuel cells 
which consists of a gaseous diffusion layer and a catalyst bed formed in the front face, for the above- 
mentioned catalyst bed consisting of a conductive particle, a water-repellent particle, a 
polyelectrolyte, a main catalyst, and a co-catalyst, and this co-catalyst consisting of a vanadium 
oxide, cerium oxide, a zirconium dioxide, or two or more sorts of complex of these matter. 
[Claim 2] It consists of a gaseous diffusion layer and a catalyst bed formed in the front face. This 
catalyst bed It consists of a conductive particle, a water-repellent particle, a polyelectrolyte, a main 
catalyst, and a co-catalyst. Moreover, this co-catalyst A vanadium oxide, cerium oxide, a zirconium 
dioxide In manufacturing the air electrode for fuel cells which consists of two or more sorts of 
complex of these matter, platinum is supported in the conductive particle layer which constitutes the 
above-mentioned catalyst bed. Subsequently this conductive particle layer or at least one of 
vanadium, a cerium, and the zirconiums The manufacture approach of the air electrode for fuel cells 
which immerses and dries in the solution to contain and is characterized by the thing [ carrying out 
afterbaking ]. 



. [Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air electrode and its manufacture approach of 
the fuel cell which consists of a hydrogen electrode, an air electrode, and an electrolyte arranged 
among both. 
[0002] 

[Description of the Prior Art] Conventionally, as shown in below-mentioned drawing 1 , it consists 
of a hydrogen electrode 1 1, an air electrode 12, and an electrolyte 13 arranged among both, and the 
fuel cell 1 which uses hydrogen and oxygen as an electrode active material is known. In the above- 
mentioned fuel cell 1, both the hydrogen electrode 1 1 and the air electrode 12 consist of a gaseous 
diffusion layer 14 and catalyst beds 15 and 16 formed in the front face, and these catalyst beds 15 
and 16 consist of carbon black which is the conductive particle 150,160, and the platinum particles 
151 and 161 supported by this, the water-repellent particle 163 and a polyelectrolyte 164. 
[0003] Generating of the electromotive force in the above-mentioned fuel cell is performed as shown 
below. The air as oxygen content gas is supplied for hydrogen content gas to the above-mentioned 
hydrogen electrode from the exterior at an air electrode. Thereby, the electrode reaction 0(l/2)2+2e- 
+2H+->H2 O occurs in H2 ->2HHH-2e- and an air electrode with a hydrogen electrode. Therefore, the 
cell reaction H2+(l/2) 02 ->H2 O occurs, and, thereby, a fuel cell carries out electromotive. And the 
platinum particle which exists in the above-mentioned catalyst bed is bearing the catalysis in this 
electrode reaction. 
[0004] 

[Problem(s) to be Solved] By the way, the cell engine performance in the fuel cell of the above- 
mentioned structure is governed by the polarization property of an air electrode, therefore its 
improvement in the property of a near catalyst bed of an air electrode is effective for improvement in 
the cell engine performance. 

[0005] That is, the above-mentioned conventional fuel cell had the low air utilization rate supplied to 
the air electrode, therefore the air content needed to be made [ many ] for improvement in the cell 
engine performance. It is possible to make large-sized the compressor used as a remedy to this 
problem, for example in order to send air into a fuel cell. However, when using the above-mentioned 
fuel cell in the condition of having been restricted to installation tooth spaces, such as an electric 
vehicle, it is difficult to use a large-sized compressor. Therefore, an air utilization rate is raised and 
the fuel cell which can obtain electrical potential difference sufficient also with a small amount of air 
is demanded. 

[0006] This invention tends to offer the air electrode for fuel cells which can raise an air utilization 

rate, and its manufacture approach in view of this trouble. 

[0007] 

[Means for Solving the Problem] Invention of claim 1 is an air electrode for fuel cells which consists 
of a gaseous diffusion layer and a catalyst bed formed in the front face, the above-mentioned catalyst 
bed consists of a conductive particle, a water-repellent particle, a polyelectrolyte, a main catalyst, 
and a co-catalyst, and this co-catalyst is in the air electrode for fuel cells characterized by consisting 
of a vanadium oxide, cerium oxide, a zirconium dioxide, or two or more sorts of complex of these 
matter. 
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[0008] As a fuel cell which prepares the above-mentioned air electrode for fuel cells, as shown in 
below-mentioned drawing 1 , it consists of a hydrogen electrode, an air electrode, and an electrolyte 
arranged among both, and the fuel cell which uses hydrogen and oxygen as an electrode active 
material can be mentioned, for example. To the above-mentioned air electrode, air can be supplied 
through a gaseous diffusion layer from the exterior, and the electrode reaction which consumed and 
mentioned above the oxygen contained in this occurs. In addition, supply of the above-mentioned air 
can use an air compressor, and can be performed by sending in the open air to an air electrode as it 
is. 

[0009] Moreover, as the above-mentioned gaseous diffusion layer, the carbon fiber plate which 
accumulated the carbon fiber and was fabricated can be used, for example. As the above-mentioned 
conductive particle, cation exchange resin can be used as carbon black and the above-mentioned 
water-repellent particle, for example, for example as polytetrafluoroethylene (it abbreviates to PTFE 
henceforth), and the above-mentioned polyelectrolyte. 

[0010] The above-mentioned main catalyst has the role which promotes electrode reaction in the 
above-mentioned air electrode, for example, platinum can be used for it. Moreover, the amount of 
support of the co-catalyst in the above-mentioned catalyst bed is 0.1 - 2.0 mg/cm2. Carrying out is 
desirable. The amount of support of the above-mentioned co-catalyst is 2.0 mg/cm2. In many, it 
becomes the structure which prevents a gas passageway conversely, electric resistance is increased 
further, and there is a possibility of causing the fall of a property. On the other hand, it is 0.1 
mg/cm2. In being the following, there is a possibility that the function as a co-catalyst may not fully 
work. In addition, the unit "mg/cm2" of the amount of support of the above-mentioned co-catalyst 
means the weight of the co-catalyst supported by per unit area of an electrode. 

[001 1] Moreover, as for the amount of support of the water-repellent particle in the above-mentioned 
catalyst bed, it is desirable to be referred to as conductive particle: water repellence particle =8:2-6:4 
(weight ratio). When the amount of support of the above-mentioned water-repellent particle is less 
than 8:2, there is fear that water repellence is weak. On the other hand, in [ than 6:4 ] more, there is a 
possibility that electric resistance may become large. In addition, the most desirable amount of 
support of the above-mentioned water-repellent particle is conductive particle:water repellence 
particle =7:3 (weight ratio). 

[0012] Moreover, as for the amount of support of the polyelectrolyte in the above-mentioned catalyst 
bed, it is desirable to consider as 0.08 - 2 mg/cm2. The amount of support of the above-mentioned 
polyelectrolyte is 0.08 mg/cm2. In being the following, there is a possibility that electrode reaction 
may become late. On the other hand, it is 2 mg/cm2. In many, there is a possibility that electric 
resistance may become large. In addition, the amount of support of the above-mentioned 
polyelectrolyte is dry weight, and the unit is the same as the case of the above-mentioned co-catalyst. 

[0013] It explains below about an operation of this invention. In the catalyst bed concerning this 
invention, a vanadium oxide, cerium oxide, a zirconium dioxide, or two or more sorts of complex of 
these matter are supported as a co-catalyst. These matter is oxides with the unfixed number of the 
oxygen atom combined to vanadium, a cerium, and zirconium 1 atom. And drawing 3 which 
mentions the above-mentioned matter later, and the oxygen atom which shows drawing 4 and which 
untied, has chain-like structure and was combined with the specific part can go in and out 
comparatively freely (the oxygen atom concerning the A section enclosed by the dotted line in this 
drawing corresponds). 

[0014] Therefore, the above-mentioned matter can emit an oxygen atom, if a surrounding ambient 
atmosphere serves as oxygen Lean, and if a surrounding ambient atmosphere serves as oxygen Rich 
on the other hand, it can absorb an oxygen atom. Therefore, in near [ above-mentioned ] a catalyst 
bed, oxygen can always be held to the concentration more than fixed. Therefore, in an air electrode, 
an overvoltage can be stopped low and an air utilization rate can be raised. Moreover, since oxygen 
is emitted from the above-mentioned co-catalyst when supply of air runs short temporarily, an air 
electrode can continue electrode reaction using this emission oxygen. 

[0015] As mentioned above, according to this invention, the air electrode for fuel cells which can 
raise an air utilization rate can be offered. 

[0016] Invention of claim 2 consists of a gaseous diffusion layer and a catalyst bed formed in the 
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front face. Next, this catalyst bed It consists of a conductive particle, a water-repellent particle, a 
polyelectrolyte, a main catalyst, and a co-catalyst. Moreover, this co-catalyst A vanadium oxide, 
cerium oxide, a zirconium dioxide In manufacturing the air electrode for fiiel cells which consists of 
two or more sorts of complex of these matter, platinum is supported in the conductive particle layer 
which constitutes the above-mentioned catalyst bed. Subsequently this conductive particle layer or at 
least one of vanadium, a cerium, and the zirconiums It immerses and dries in the solution to contain 
and is in the manufacture approach of the air electrode for fuel cells characterized by the thing 
[ carrying out afterbaking ] . 

[0017] Thereby, it is the air electrode using platinum as a main catalyst, and the air electrode for fuel 
cells which can raise the air utilization rate in a fuel cell shown in claim 1 can be obtained. 
Moreover, it is desirable to perform previously the platinum which serves as a main catalyst to a 
conductive particle in the above-mentioned manufacture approach on the occasion of support and 
support of a co-catalyst on the conditions of the heat treatment temperature of 350 degrees C or less. 
Thereby, condensation of platinum can be prevented. 

[0018] Moreover, as a solution containing at least one of the above-mentioned vanadium, a cerium, 
and the zirconiums, the ethanol solution of perchloric acid vanadium, the ethanol solution of a 
cerium nitrate, the ethanol solution of zirconium nitrate, etc. can be mentioned, for' example. 
[0019] 

[Embodiment of the Invention] 

It explains using drawing 1 and drawing 2 about the fuel cell which prepared the air electrode for 
fuel cells concerning the example of an operation gestalt of example of operation gestalt 1 this 
invention, and this electrode. As shown in drawing 1 and drawing 2 , the air electrode 12 for fuel 
cells of this example consists of a gaseous diffusion layer 14 and a catalyst bed 16 formed in the 
front face, the above-mentioned catalyst bed 16 consists of the conductive particle 160, the water- 
repellent particle 163, a polyelectrolyte 164, a main catalyst 161, and a co-catalyst 162, and this co- 
catalyst 162 consists of a vanadium oxide. 

[0020] First, it explains per [ concerning this example ] fuel cell 1 . As shown in drawing 1 , the 
above-mentioned fuel cell 1 is a fuel cell which consists of a hydrogen electrode 1 1, an air electrode 
12, and a solid electrolyte 13 arranged among both, and uses hydrogen and oxygen as an electrode 
active material. In the above-mentioned fuel cell 1, both the hydrogen electrode 1 1 and the air 
electrode 12 consist of a gaseous diffusion layer 14 and catalyst beds 15 and 16 formed in the front 
face. 

[0021] And the catalyst bed 16 of the above-mentioned air electrode 12 consists of a vanadium oxide 
which is particle-like the platinum and the co-catalyst 162 which are the cation exchange resin which 
is PTFE and the polyelectrolyte 164 which are the carbon black which is the conductive particle 160, 
and the water-repellent particle 163, and the main catalyst 161 supported by the front face of the 
above-mentioned carbon black. Moreover, the catalyst bed 15 of the above-mentioned hydrogen 
electrode 1 1 consists of carbon black which is the conductive particle 150, and cation exchange resin 
which is PTFE and the polyelectrolyte 164 which are the platinum 151 of the shape of a particle 
supported by this, and the water-repellent particle 163. 

[0022] Moreover, the gaseous diffusion layer 14 in the above-mentioned hydrogen electrode 1 1 and 
the air electrode 12 consists of a carbon fiber plate which accumulated the carbon fiber 140 and was 
fabricated, in addition, the amount of support to the catalyst bed 15 of the platinum 151 in the above- 
mentioned hydrogen electrode 1 1 — 0.2 mg/cm2 it is . the amount of support to the catalyst bed 16 of 
platinum [ in / on the other hand / the above-mentioned air electrode 12 ] 161 — 0.2 mg/cm2 it is . 
[0023] moreover, the above-mentioned hydrogen electrode 1 1 and the above-mentioned air electrode 
12 — setting — both — the amount of support of the above-mentioned water-repellent particle 163 — 
the amount of support of conductive particle: water repellence particle =7:3 (weight ratio) and the 
above-mentioned cation exchange resin 164 — 0.4 mg/cm2 it is . 

[0024] And hydrogen content gas 3 1 is supplied to the above-mentioned hydrogen electrode 1 1 , and 
air 32 is supplied to the air electrode 12. These hydrogen content gas 31 and air 32 are introduced 
from the gaseous diffusion layer 14 side in each electrode. Furthermore, between the above- 
mentioned hydrogen electrode 1 1 and the air electrode 12, the solid electro lyte 13 which consists of 
cation-exchange-resin film is arranged. 
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[0025] It explains per [ which is the co-catalyst of this example ] vanadium oxide, the above- 
mentioned vanadium oxide is shown in drawing 3 — the time — the shape of a chain — it has 
structure. And the oxygen atom concerning the A section enclosed by the dotted line in this drawing 
goes in and out according to an external oxygen density. 

[0026] Next, it explains per manufacture approach of the above-mentioned air electrode 12. First, by 
kneading the mixed powder of carbon black and PTFE with the solvent containing a binder to the 
above-mentioned gaseous diffusion layer 14, it is made the shape of a paste, a doctor blade is used 
on the above-mentioned gaseous diffusion layer 14, and it fabricates in the shape of a sheet. 
[0027] Next, it is Pt (N03) (NH3)2 to the carbon black which carried out [ above-mentioned ] 
adhesion. A nitric-acid solution is heat-treated after sinking in and desiccation in the temperature of 
180-300 degrees C, and a hydrogen gas ambient atmosphere (hydrogen reduction ambient ~ 
atmosphere). By the above, particle-like platinum deposits on the front face of the above-mentioned 
carbon black. Next, to the above-mentioned carbon black, it sinks in and the ethanol solution of 
perchloric acid vanadium (VC13 O) is dried. Then, it heat-treats in the temperature of 350 degrees C, 
and air. Furthermore, it sinks into the above-mentioned catalyst bed 16, and it is made to dry a 
cation-exchange-resin solution. The air electrode 12 was obtained by the above. 
[0028] Next, it explains per [ in this example ] operation effectiveness. In the catalyst bed 16 of the 
air electrode 12 of this example, as a co-catalyst 162, whenever it is shown in drawing 3 , it comes, 
and the vanadium oxide is supported. The above-mentioned vanadium oxide can emit an oxygen 
atom, if a surrounding ambient atmosphere serves as oxygen Lean, and if a surrounding ambient 
atmosphere serves as oxygen Rich on the other hand, it can absorb an oxygen atom. Therefore, in 
near [ catalyst bed 16] the above, the concentration of oxygen can always be held more than fixed. 
[0029] Therefore, in the air electrode 12, an overvoltage can be stopped low, and an air utilization 
rate can be raised. Moreover, since oxygen is emitted from the above-mentioned co-catalyst 162 
when supply of air runs short temporarily, the air electrode 12 can continue electrode reaction using 
this emission oxygen. 

[0030] As mentioned above, according to this example, the air electrode for fuel cells which can 
raise an air utilization rate can be offered. 

[003 1] The example of two examples of an operation gestalt is the air electrode which used the Seria 
zirconia as a co-catalyst, as shown in drawing 4 . The air electrode concerning this example consists 
of a gaseous diffusion layer and a catalyst bed formed in the front face like the example 1 of an 
operation gestalt, and the above-mentioned catalyst bed consists of PTFE of carbon black and a 
water-repellent particle, cation exchange resin of a polyelectrolyte, and the platinum and the co- 
catalyst of a main catalyst that are a conductive particle. 

[0032] And as shown in drawing 4 , the above-mentioned co-catalyst consists of Seria zirconia 
complex which has chain-like structure, and the oxygen atom concerning the A section enclosed by 
the dotted line in this drawing goes in and out according to an external oxygen density. Moreover, 
the chemical formula of the above-mentioned Seria zirconia complex is expressed with Cel-X ZrX 
02 (x=0.4-0.7). Others are the same as that of the example 1 of an operation gestalt. 
[0033] Next, it explains per manufacture approach of the air electrode of this example. The mixed 
powder of carbon black and PTFE is made to adhere to the gaseous diffusion layer which consists of 
a carbon fiber like the example 1 of an operation gestalt. Subsequently, platinum is made to support 
to the above-mentioned carbon black. 

[0034] Next, to the above-mentioned carbon black, it sinks in and the ethanol solution of a cerium 
nitrate (Ce(N03)3 and 6H2 O) and the ethanol solution of zirconium nitrate (ZrO(N03)2 and 2H2 
O) are dried. Then, it heat-treats in the temperature of 350 degrees C, and air. Furthermore, it sinks 
into the above-mentioned catalyst bed, and it is made to dry a cation-exchange-resin solution. The air 
electrode was obtained by the above. In addition, also in the air electrode of this example, it has the 
same operation effectiveness as the example 1 of an operation gestalt. 

[0035] The example of three examples of an operation gestalt explains the engine performance of the 
air electrode concerning this invention using the comparison sample CI with a sample 1 and a 
sample 2. A sample 1 is the air electrode shown in the example 1 of an operation gestalt. A sample 2 
is the air electrode shown in the example 2 of an operation gestalt. The comparison sample CI is the 
same air electrode as the above-mentioned samples 1 and 2 except for not containing the co-catalyst. 
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[0036] In addition, the thickness also of the gaseous diffusion layer in which air electrode of the 
above-mentioned samples 1 and 2 and the comparison sample CI is 180 micrometers, and the 
thickness of a catalyst bed is 20 micrometers. And the carbon black concerning the above-mentioned 
catalyst bed is 1 8 micrometers in mean particle diameter. 

[0037] Next, the fuel cell of the structure shown in drawing 1 of the example 1 of an operation 
gestalt is assembled using the air electrode concerning each above-mentioned samples 1 and 2 and 
the comparison sample CI. The hydrogen electrode in the above-mentioned fuel cell consists of a 
gaseous diffusion layer and a catalyst bed, and this catalyst bed consists of carbon black, PTFE, 
cation exchange resin, and platinum. And the thickness of this gaseous diffusion layer is 180 
micrometers, and the thickness of a catalyst bed is 20 micrometers. 

[0038] And pure hydrogen is supplied to the above-mentioned hydrogen electrode. Moreover, the air- 
incorporated from the open air in the air compressor is supplied to the above-mentioned air 
electrode. Moreover, the above-mentioned solid electrolyte consists of cation-exchange-resin film, 
and is 60 micrometers in thickness. 

[0039] Thus, it is attached to the constituted fuel cell and is 0.5 A/cm2. The electrical potential 
difference when changing the relation between the electrical potential differences and air utilization 
rates in the condition of having passed the current, by unit 10% to 10% - 50% of air utilization rates 
in the condition of having given the fixed load and having held to the constant current of 0.5 A/cm2 
was measured. At this time, a hydrogen utilization factor is 80% and gas pressure is operating 
hydrogen and air by ordinary pressure. In addition, as for the fuel cell under measurement, the 
temperature of each electrode was held at 80 degrees C. It is shown in drawing 5 about the above- 
mentioned result. 

[0040] It is a ratio between the number of oxygen molecules with which the air utilization rate was 
consumed here in number [ of the oxygen molecules in the air supplied to the air electrode per unit 
time amount ], cell reaction [ of a fuel cell ], and H2+(l/2) 02 ->H2 O. Since measurement 
concerning this example is performed by current regularity, the air utilization rate concerning this 
example is proportional to the number of the oxygen molecules in the air supplied to the air 
electrode. 

[0041] That is, the currents which all the oxygen molecules in the supplied air were consumed by the 
cell reaction, and were acquired by this cell reaction are 0.5 A/cm2 in 100% of air utilization rates. 
The condition of having become is shown. And in measurement of this example, that an air 
utilization rate decreases shows that the amount of supply of air increased. Therefore, it can be said 
that a current can be taken out from a fuel cell by the small air content, so that an air utilization rate 
is high. And the fuel cell is wanted to operate in the part from which an air utilization rate generally 
becomes 40% or more. 

[0042] As shown in drawing 5 , when the air utilization rate exceeded 40%, the electrical potential 
difference of the fuel cell which used the comparison sample CI fell greatly. Even if, as for the 
sample 1 and sample 2 concerning this example, the air utilization rate exceeded 40%, an electrical 
potential difference did not fall so much. The above showed that the fuel cell using the air electrode 
concerning this invention could maintain high performance also in the condition that an air 
utilization rate is high. Therefore, power with the air sufficient at least to which the fuel cell 
concerning this invention is supplied could be taken out, and it turned out that air can be used 
effectively. 
[0043] 

[Effect of the Invention] According to this invention, like the above, the air electrode for fuel cells 
which can raise an air utilization rate, and its manufacture approach can be offered. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view about the structure of a fuel cell in the example 1 of an operation 
gestalt. 

[Drawing 2] The important section expansion explanatory view of the catalyst bed in a hydrogen 
electrode in the example 1 of an operation gestalt. 

[Drawing 3] The explanatory view showing the chemical structure type of the vanadium oxide of a 
co-catalyst in the example 1 of an operation gestalt. 

[Drawing 4] The explanatory view showing the chemical structure type of the Seria zirconia 
complex of a co-catalyst in the example 2 of an operation gestalt. 

[Drawing 5] The explanatory view showing the relation of the electrical potential difference of a fuel 
cell and air utilization rate concerning the sample and comparison sample in the example 3 of an 
operation gestalt. 
[Description of Notations] 

I ... a fuel cell, 

I I ... a hydrogen electrode, 

14 ... a gaseous diffusion layer, 

15 ... a catalyst bed, 

160 ... a conductive particle, 

161 ... a main catalyst, 

162 ... a co-catalyst, 
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DRAWINGS 
[Drawing 2] 
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(54) AIR ELECTRODE FOR FUEL CELL AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the air 32 
utilization factor by forming an electrode of a gas 
diffused layer and catalyst layers formed on the surface 
of the gas diffused layer, and forming the catalyst layer 
of conductive grains, water repellent grains, high 
molecular electrolyte, main catalyst and auxiliary 
catalyst. 

SOLUTION: A hydrogen electrode 1 1 and an air 
electrode 1 2 of a fuel cell 1 are respectively formed of a 
gas diffused layer 14 and catalyst layers 15, 16 formed 
on the surface of the gas diffused layer. The catalyst 
layer 16 of the air electrode 12 is formed of carbon 
black as conductive grains 160, PTFE as water repellent 
grains 163, positive ion exchange resin as high molecular 
electrolyte 164, granular platinum as main catalyst 161 
and vanadium oxide as auxiliary catalyst 162. The 
catalyst layer 15 of the hydrogen electrode 11 is formed 
of carbon black as conductive grains 160, granular 
platinum carried by the carbon black, PTFE as water 
repellent grains 163 and positive ion exchange resin as high molecular electrolyte 164. The gas 
diffused layer 14 of the electrodes 11, 12 is formed of a carbon fiber plate formed by laminating 
carbon fibers 140. 



LEGAL STATUS 

[Date of request for examination] 01 .07.2003 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3588930 




http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAACca4iZDA410055807... 2006/04/27 



Searching PAJ 



2/2 v 



[Date of registration] 27.08.2004 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://vvww19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAACca4iZDA410055807... 2006/04/27 



<19)B*H#fttf (JP) 



^51^10-55807 

(43)^18 a ¥fi£l0*|? (1998) 2 £240 



(SDIntCL* 
HO 1M 4/90 
B0 1J 23/42 
H 0 1 M 4/88 
4/92 



pi 

HOIM 4/90 
B 0 1 J 23/42 
HOIM 4/88 
4/92 



B 

M 
K 



2 FD (4 6 H) 



(21) 



(22)fflHB 



#H¥8 -227754 



¥^8^(1996) 8 ^ 8 B 



(71) fflSA OOO0OOO11 

S«llft^J«WSSBBr2Te ISifi 

(72) fE9H# 

SftmWftt TMP3 B «T 2 T B 1 #» 7 -f > 
(72)»H« «M « 

«A«ft^m*BgipBr2Te3sa 
(74)«aA as #^ 



(54) [%^C!>£«] j^ft^^WfcCftE-®8jt#tt 



(57) [gtt] 

C (S?&^I& ] *fZ &tfc® 1.44* tD«S(C^fiR L fc*t 
MM 1 6 & <fc <0 ±BttMM 1 B B. igUH^ 1 
6 0 , JS.Tktta^- 16 3, 16 4, 

16 1, Bjfcfcifll 1 6 2 JcO&O, RBM«S*tt»{b'<:J-2> 



32 1 *:i*cse> 

/ 14 



>12 16 




164 31 
163 



C2) 

1 

». mmn.n^, ®*mL*. ftm-mmm. .^fmn 
vBhfm*. <o ft k> . gft!)i4ii«. mt'*i-w&. m<t 

sitcoms & <t K>uz>ct t -r zmnwkmim. 

[81*32] ^xS£U)fi^(D*ffi{c^0fcg4^)l 
£<!:*)& 9. I^[ft4^@«. &mt4&-?-. JWcttffr?-. A 10 

frf-nmn. lE.fmjst.vmtm «t o ft 9 , s/c, titi&tt 

tttt*. iWfc^y^A. iMt-fe'JfA! iMb^ua^' 

a* feu c n 6 ©^ j?© 2 «sLt©«£{* «t 9 ft -s mm 
®6ffl£stse*siii-r£ testes, ±fa&&i»t&itJ5, 

Jl 5/2 A, -fey 9 A. ^V3r.<?A©iJ>!ft< ife 

utmammttwmi 

[000 1 ] 20 
[0002] 

1 1 ifMlSil 2 £W^©l8IK:l2BS*l/c«8SKl 3 
m&im 1 !i%6htt,^. ±iBj»asf«H6 1 ic^x. 

1 1 &u&auMi 1 2 tt^tc #xftt&ji 1 4 1 

t©*Ilc««lfciJil 15. 1 6 £ J: 0 &9 . m& 30 
ill5, 1 6 ktmmiti&T- 1 5 0 . 1 6 0 •£ # - 

#>/7^i, enjea^shfca^tt^ 15 1. 1 
6 1 . m*.w&=f-i 6 3. m^mmmi e'4t 

[0003] ±SB*S^*?fe{C*jW5e«^©f6i»«T 

**. 2Ja«®c«**«#;* £ 1> r©£SUWf» J: «P « 
t&3ft&„ CtlfCcfcO^^gCCrHs -2H' +2e 
- . SSi^&tC-C ( 1 /2 ) O, + 2 e" +2H' -H 
, 0£tO*SKI*»*«£ , r4. ffiot, H, + (1/ 40 
2) O, -H, 0&k»9«(lkSl&«9K£(y. Chtcj:9 
i6^4«r6*«e«-rs. ^l/t, c©m«Sl6tt::bttSM! 

«fM^±iawaw k ??& r & e *«a r t, > * . 

[0004] 

[B?&0«fc5£T*IS^] iC5T, -tfBflSj£©«*?41I 

#mH&ftf£©|3j±«:2&m&-jr* s . 

[ 0 0 0 5 ] an*. ±£&*<D»t4*fttt. ^ms^c 



1 0-5580 7 

2 

&&tc$>vc®m-tzziis-7vv if -**3?© &©£-$-* 
«:£##* ens. hip\^t£ifih, ±isffi$wfe*. w 

c£«lS&r£>S. fit or. SftfiJffl^iSf*. 4>S© 

[0006] *£9jtt, tofeSmOj&tC&a. £SvPJfl! 
c£#r*S. jH&4®feffl£M«gRtf-€-© 

[0007] 

[»H©«W**R] M#B 1 ©»»«. #*aa«i£-e 

#?*jtm. iftB«RO'I&»!B««fc 0 ft *) , WiBhMmiZ, 
WHt>*Ti>VJ*. IMb-feU^A. »fci?JU3-«>A*fc 

»c he»©t»o 2 «t<±©«^<* J: 0 & 4 c t *«f® 

[0008] ±iaj^*4mrtfeffl^Mmg*^w-5.^*4miife 

iita, «a©iai K^n-rc:i< . 

£ smus £ m^© n Kiag 3 ti temmm tiotto, 

cf5C£*ir#s 0 ±fB^mmSfc^or«^j:0# 

fflO. ^Sv**©**^5lSffitc*H/jM»)iitfC£{cJ: 
«5tT-5C<tAir-§^ 0 

[0 00 9] */c. ±ii0^.HiMmt Lr«. 
rf=jvt>. ±te»7j<t4&^- £ l. r «, pa*. «. # u f - F 

[0010] ±te±^i«. ±ffiS»flS@fc*ji,»rs@ 

TZCttfiX-SZ. Sfc, JJE8MflmfCfcW*JltolS&© 
ffljfgl*. 0. 1~2. Oms/ cm' ±-?Z>Ctifi& 
SIK ±K8&MAR©&J$S«< 2 . 0mg/cm'.J:») 

m«:mm.t&m$:t§±2&. «ftt©fiT*ffl<*»'ttu» j * 

5. — 0. lmg/cm' *?Sr*5Jg^«:». 
^!i£Ur©Mtl*s+^^ftt->*s^ti*i*S„ ft 

*$. ±umm&<Dm&m<Dmti. rmg/cm ! j ». m 

[0 0 1 1 ] ±8EttMW«:i8W*»*tt8i^©fl 



(3) 

3 

IfStt. m&mS.^- : &*tt&^-= 8 : 2-6 : 4 (M 

•5. —73. 6 : 4 <fcO^^«^-tc«. ^mjg$i^#< 

<D«f#Stt, iBtttttHF : JS*tt&^ = 7 : 3 (MM 
It) "C*S. 

[0 0 12] ±IB64«i®fC*iW^lS^mfi?M«3[) 
SftSiiO. 08~2mg/cm ! it5C<!:!)Sfi : ll/ 
t, >. ifBSi:^ Wi?fC©fflf#B*5 0. 08mg/cm' 10 

" [0013] *&w<Dtnmi l cr>B, ycncmwrz. # 

StJ^i^A. -fe'J^A. ^ 3 - ^ A 1 MTtC*f U 20 
[0014] *<Dtc#>. ±fe«5M«, Sffl©#B3v#& 

[0015] ULk©J: 2MH?jjK:,J:*itf, ^fijffl 
[0016] Jtlc, fS*^2CD|6HJW, #X &&!!<!:* 

y ^ a, Kfb^ - ^ a s fc« c n <E>©tjw© 2 am 

[00 1 7] cntCfcO, itiigibTa^^fflC^c^ 50 



ftmW- 1 0-55 80 7 

4 

[00 18] g/c. i-fS^i^A. -fe'J^A, 5^;l/3 
^•i7A(D^*< -tfelO^^Wr-S^iL-Cti. W*. 

[0019] 
[^^CDj|Jg©0«i] 
*6£«*«s0!j 1 

vmm*mttcimwktcr>it . hi. s2£jso-ct& 

BSfS. HI. I2{CSTCi<. $ff)OlfHiffl^ 
1 2 «. #X&«fcB 1 4 ^©gffiKJfcfiXLfcM 
1 6 £ J; 0 . ±5ES!iS£JI 1 6 ttWtttetft?- 1 6 

o, j§*ii*4iP 16 3, G5fH LJ mmm 1 6 4. £B&g 1 

6 1 . BhftkM 1 6 2 J; 0 tt <7 . fg«jMJ« 1 6 2 t*K<b'< 
^t^Aj^te&o 

[0020] sr. wj(c*>*>4«s4a?ife i oco^t^ig 

i i i^isi 2 £M^©ra^cieg3n/c@i*mft?M 
i 3 tjzotzK), frmR&mmmimnt vc&m 
■rzfmmm-e&z. ±am^mm 1 >r. *sn 

® l l Ryf^m^S l 2 W^etfxfttfeJ! i 4 t*<D$k 

WK.&l&LtcWmi 5, 16£J:»3JS:S. 

[oo2i]t L-r, ±te^Mms 1 2 ©14^ 1 6 

163t*5PTFE, S^llSe 1 6 4t*5 
fg^^->S»«fli. ±CA-iK>:7??*«>*aiK:fi& 

2-C*-2.^fb'''<^y'?A£ J;0^c-5> o iiBTk^m 
« 1 1 1 5 tt&llitfr?- 1 5 0 X$>Z>iJ-#> 

■7?vi>t. ChKi»3hfc8W©e^l5 1, @ 
163t*5PTFE. 1 6 4 r 

* 5 Pi W * >3£&*§}Hi £ ct 0 & 6 . 
[0 02 2 ] */c, ±ld7kJRm& 1 1 , ^MmS 1 2 tc 
fctt&tf^ffilSJll 4tt*-*'>7 7^<- 1 4 0£Ji 
«. fi»fJLfci^*^ft«J;'3^.2). tele. ±I£*^S 
1 1 tC*jWSa#l 5 1 (Dfflj&m 1 5 ^CDil}#S« 0 . 
2iBg/cm' "C*^„ —73. ±ie^m^S 1 2 GCfcW 
Sd^l 6 10«4^lll 6^©ffi&fitt0. 2mg/c 

[0023] ±id*^@ i i Ro'±ia^mmffi 

1 2 K*j<,>T±t&C. ±faS*14*S : f 1 6 3 (Dtm&it. 



5 

*>£&®ffil 64<D^fil*. 0. 4mg/cra J "C 
a*. 

[ o o 2 4 ] ox . ±M&kmnm i i iaz*.m^rt 
inh<»*m&n-ti* 3 i , 2 te-e-ft-enomstc 

fcW 1 4ffliJi'3«A-rSo MIC JblSTkJR 

[0025] *ffl<DB))1imVilb2>mitJ*i-V>V J»IC~?* 

tuA^-*-*. 

[0026] ^K, ile^m^S 1 2 ©Mii7^^-t># 

tasinrs. *-r, _Lie#*fetfc)i i 4(c*tu, 

^7 9 * Rtf P TF E <Dm&fo*'U >#£^t??§SU<*: 
4©±KFJ'£-:/U- F=Srffi«,»-C. ^- htMciSJfJ-*- 

[00273 &cc. ±gaff#L/c*-^>^ , '7 9^tc*f 

L, Pt (NO. ) (NH, ) ,. &tttttt*£&. ttftl 
SMcaK 1 8 0-3 0 0'C, *3R:tf*1HMl (*jR95c 

*-#>y?9 ^(c*ro. ia^ss^^y^A (vc 1 

, O) ©x*y 

S^3 5 0*C. ^*Ktttl4!T^. Etc. ±12B4 

mm i die. »-f*>sawitJs««*da. *a»«*ii 

S. kUb(c<fc •) , 1 2 zmc 

[0028] ifctC, *W*C*JW*f¥ffl««{C-3*SiWr 
•5. 1 2©M$SJ11 6{c'*st>-C». ttfij! 

K1.6 2&UT. S3k:7n-rcTilf, Kft^i^ A# 

— *HH ®«H4b*ttX 'JyfifttlB, it5RjM^>& ft 

jR-rsc4*ir'*4. .tor, ±mmsi eft&ic*s 

[0 02 9] t£ -a "C. ££t§ffil 2tc4sl,>-CjSSEE&ffi 

iaa&aai 1 6 2 j: o KS*<ftai s fc». c©&m& 
x«fWi/rsA«fi i 2 a«ssi&«iiae-r & c t & 

[0030] «_h©«fc 5tc, *p|«c JctiK. SMfJJB^ 

[oo3i] mmi&mz 



(4) 10-55807 

6 

wst. $m.jmmi <tisi«{c. tfxffi&jii^DfiEcc 

^S*-^^??. JB*&tt -fO P T F E . mftlr 
*IHIOIt4*>&MMI. ±flti9to&&£JIMtiK£J: 

to 0 3 2] -tO-C. B 4 tCjnT CT £ < , ±§affijjt4i&{;£ 

. iiKo«a*5jrj:*-fe y r • y*ai7*^fW: oft 

10 T • ^U=J-T«^#0^b^S;«C e,., Zr, O 

, (x = o. 4~o. 7) T^sns. -eoffew. 

t 0 0 3 3 ] iXK. *M<D£A*«®Wft2rtttC-3*tt 

[0 0 34] ±K*-sK>^9^KJtU. ^ 

t'j^A (Ce (NO, ) 3 • 6H, O) ©x$y-jb 
20 mm, 5BSf^;Un-;U (ZrO (NO. ) , • 2H 
, O) «Dx^y-;U?§ig«r$-a. IfciliS-tfS. t<0'ik. 

iga3 5 0"c, Q$topK.-cmm*n *>. ntc, jjbm 
[0035] mmmmms. 

^[2 i««:J:b®!i*f4C l ^ffic^r, ttwrst'o-c* 

4. k« i immmmm 1 tc*L?tffi««s-c**. k 

«»12acf2 4ISJ«l©ajR«ffi"C**.' 
[00 36] a*J, ±BBS**4 1.2, tmtZHC 1 Ol» 
rhO^««ftK:*jW*^JftlWB>»336J 1 8 0 /xm 

-cao. 84iiB<D^3«2 o Minr-as,, -eir, ±ib 

StJiHCCjai*iS*-^>^'-5 9 1 8 wmT 

as. 

[00 37 ] ^K. ±fBSS*4 1 , 2 RO*i;b?j^*4C 1 

icfrfrzgMnm&m^-c. mMnmm 1 ©0 1 
\*t>-x>7?vi>. ptfe. *>jzi%$m. e 

^.tOa-S. -e-L-C, C©*'^ffitWl©)13«l 8 0 y 

m-cao. ^@©js^«2 0 wm-eas. 
[0038] -et/-c, ±i27k*«e«:^L-c*e*^ffi 

tm&mmmm -r ^ >3S^flis <t 0 a 0 . » s 6 0 

/zm"Ca<£> 0 

50 [0 0 3 9 ] c<d£ 5 icmfcLtctimmMtc-os , 0. 



7 

5 A/cm' <D'm&ZiMLtcVimt l Ci<s<,1Z>nKt£Mm 

mmtomofflfa*, —mnm^-c. o. sa/c 

1 0%£^#T^b3tffcB$©MIE£«iJ5eO 
-3*. H5fCifrr. 

[0 04 0] CC(C, ^fijffl^itt, mt&v$m$>tcK) 

umnk<D j mi&f3.fo, h, + (i/2) o, — h, ojcfc 
[oo4i]m^, &smmxi o o%<t», «it&§n 

&j£«:<fc*m6ft;fcmS£#0. 5A/ci' .bfcofctK 

m^ifim>-r scia, §g«©t£*&fi3&^ < & ^ c £ 

-5. fLT, -fl$fl^fCtt^m*iJffl^*i4 0%feU:£^^ 

[0 0 4 2 3 m5<>Cm-?Ci:< . ^Jl$Ai4 0%S 

<<£Tl,fc. ^tC^^I^H , t#f42tt£fi, 
fOT¥#4 0%£M*T&. 3«<!fmjI*MgTO&#>o 



(5) ^fH¥ 1 0-55 8 0 7 

8 

[0043] 

mw<D®gk] ±fB©r£<, #%aj«:j:nwr. £m*u 
©sa mx-m zmm-r s c t #r # ■*>„ 
io [an xtttftBM i tctews, tmnmommicn,* 

[02 ] *66J|5!£0!J 1 tcfcttS, *3tfK&tc4st*&ttgj( 

[03 ] mmmm i cc*sw * , mma>m<t>*-t-v> * 

[04 ] *JSjmt&j2 KteW§, ttM<S©-te • VA> 

[0 5] ^tt^ffiMSCctotfi. i^fta f J£«KH«:*» 

20 0„ 

I. . . 

II. .. 

14. . . ii^tmm, 

15... ft&SKH. 
16 0. . . 

161. . . zsm. 
16 2. . . mtm, 



[02] 



[03] 



[04] 



10-55807 



[HI] [05] 




